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(57) Abstract: 
polypeptides 

monitor molecules for 
measuring the quantitative 
ratio of the GTP-binding 
type to the GDP-binding 
type in a G-protcin timer 
in cells wherein at least the 
following polypeptides (a) 
to (d) are ligated together: 
(a) a polypeptide having the 
full amino acid sequence or a 
part of the same of the trimer 
G-protein Qf-subunit, or a 
variant amino acid sequence 
thereof; (b) a polypeptide 

having the full amino acid sequence or a part of the same of a target protein to which the activated G-protein trimer a-subunit is 
bound, or a variant amino acid sequence thereof: (c) a polypeptide having the full amino acid sequence or a part of the same of a 
fluorescent acceptor protein, or a variant amino acid sequence thereof: and (d) a polypeptide having the full amino acid sequence or 
a part of the same of a fluorescent donor protein, or a variant amino acid sequence thereof. 

m**j 



A: 



B: 



INACTIVATION 
ACTIVATION 
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(57) mto: 

Cfl5ttiK<DS6Wli. «Brt© = *MGSa«©GTP«^fflt GDP &£§!<BSJt 
£ MlZtZJtltXDt-f-ttt IrXs *fc< <ht>UT0 (a) ~ (d) ©tf 'J ^:7y- 
F : (a) . ZMfrSGgaKa-y-T'ii-y |»0±»*fcli-»©75/KE$!l. fcb 
<tt*©M7S/HEM€Wt-S#U' , WI 4 ; (b) gtifl:Lfc = «fc2 
ga-y-T'J.-y h#8£*3««3EaK©±8*fcfi-ffl©75./KE5!U t>L< 
Ci*©gR75/KB$"J€:*rr*# , J' , <^l i ; (c) &ft7*-fe7*-gaSt©± 
»S*fctt-BIS©7 5/ KE5>l. <feU<li*-©gg7 5/8E?iJ£^-f *7!?U^:7?■ 
^ ^ ;^5 < fctf(d). gftK*- M!t©£ffl*fctt-ffi©75/KE5>L fcKtt-t© 
*E«7 5/KE5l* : rr*#U'<^K» *IiLfcH#'J^^ K*afft"TS. 
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5 

C©tiiJi£©§UJIili; = SttBGMa®©;£14fl:£ in vivofccfctf in vitro Xfflfi 

■f-sfcawt^-tt^icgi-f *<*>©-?£*. $e>ici¥L<ii, zoftmoRWit* 
= » # g b s a h © s it ft* £ a us c fc i \ r sj s t- * * a i= n -r * t> © t * * . 



15 waaffi 

20 lll«rStlT#Tlx« (X«1-3> . HMttB G B£K*(i Gs. Gi/Go. G12. G13, 

Golf £<i:j&>&&3. CttbHMftgJ G B&Ktt* 3fflBS#te, aBA*£. 

mmmtz£miiiito-c<D&mtLm «e«*«»"rsBBfc#**-r =s 

ttSGgGMIi, a. /3. r© 3 00W=? h 6 C <h ft 0E*J* 

25 tttf^2Z7hli^7y-»5' --'J>SI (guanosine 5' -diphosphate:GDP) (eg 
£UTH<5*JSttfcS£. #7 Ji/>V -='J>B (guanosine 5' - 
triphosphate : GTP) lca£LTl**jSttfcB£©B*tM*^LTl** (0 1 # 
SB) . GTP»£Stt*n*n©atf7a=v>CttRtta:Btt#^ICl6£U 
f<5. =M»SGDP^S!*GTP^illC : r-5SJS:€M«-r5SaM^^7->? 

30 * U*^ K£*B*» GTP MB* GDP MBIdtrtt^tf GTP *#i£iiBfiiTfcS. 
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#14 iCHMttSi G £ 6 SO a It :7il - ? h £ GTP fc£&<* it* . 

5 <5lcfc«fctf, c:ne = S^G^a®^iffll!&rtfe«i:^llftrtT<!:<D«i:7^«l^fi<Jg 
l!Brt*5ct^{*rtT<7) = l#SGS^®©S14<b«SI^ ; E-^-'rS^SX)<*5. 

=«<*SGsesic^LrtN5 7isiiemasis§fticttt m:r-et> 1000 
r*c<t#»ie>*iTo* <*>©*>&$. «*fc&.€ic*r-f-&^8U*y--> 

t>. HMttSGgfiSO^il^OiEStfejSISt-^-li^^T^So $e>lC(i. 
15 ^©<fc?fc«*-££ttrtTfr?C<!;li, H«#MG^aSO>S14<k(D^^lce 
H -T -5 » © S K C t> W ffl T & -5 . 

2D rtT© = «iMI G SSli© GTP££S£ GDP 8*H0«tt*BK*#aHii:n*T 
fc£©, HttttSGaaRlcWSIBgasmvcBl^fcfc©*. JSttfcAftlMt 

25 

-fi, fe«filcfel\Taa**Wafl:-r*ft«t UTIi»feSl*SeJI (Green 
fluorescent protein: GFP) £fflU-5*j£#8ie>tiTl\3. GFP Ii3£ft£ 7^ <fc U m 

«*tifc«a«T*u. »fe©£**5Bu as* afirtTosaRcsasa^ 

S©ICjK<ffll\6tlTl\«. GFP£&HL£aaSC<!:LTEGFP, ECFP. EYFP. EBFP 
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2t>lzQ??£fcmV1Z&ffi£LT. £#&i!ix*;U¥-£lfr (fluorescent 
resonance energy transfer: FRET) <hl^3Ifi€?'Jffi Lfc$ft3W£#*oe>*lTU5 

5 (&K4-6) . FRET tit. T&COVlMiZmto SfttfcM A fc«fctf B ^ti^+lA 
aex A bex ©i&g©ftT-E!l*a£*u A a em fc A bem 
£f*. tjaAfcJitf B#c:<ifi®lC#£U Aaem#AbexlC+ttlCifil\ 

M. ^gAfc«fctf B©&^ICAaex©ft£&m-f£<£:» M A ©x*;U*-# B IC 
*JR3nAbe«fl!>ilt*J&<«*Sn*. CtlfcFRETtIN?. C©*i££?'Jffl LT, . 2 

10 #7-IBOE«*Jtftf *Ct«>T#*. C©fc, MWUFt^, 9t3t«UIB 

lC«kU. 3a*©«Mfl:*«fflrSC£#prffiT&*. EBFP <fctf EGFPs ECFP fe 
15 «kOCEYFP05 2-fey hOGFPHasaRli. FRET 0fc©0 K*- £7**:/ 

^-©sa^^to-ts-Sr^-sct^aenxos. ebfp t egfp iwzooi aii* ^ 

•>OAttMSK*^S?ay >i©tt*aiaJlT, C©FRET&ffi£i£fflUTrt;U 



25 §ew©ra* 

C©ffi«li. BillE©iS^£f8*-f*fc#©fgE<!:UT, '>fc <<!:*> JUT© (a) ~ 
W)©#y^?K : 

(a) HMttSGgfilCa-y-yiL-y h©£Sfl£/c:f;l:-gfl©7 5 /Klc^h t>U<(i 
30 ^iJSySEM^tS^'JWH; 
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5 (d) S*K*-SeR0±9Sfctt-»©75yiBE5>U t>L<li*©^g7£/ 

15 ;&>e>££7£/&E?iJ£mi!*f £. r-gp(07 5/&E?yj Sfi«©jStt* 
ifr*£fc-«7SyMEW*»*U ftfcfllCli. &7 5/&E?iJlCfctt£7S/ 

^kt^s. $e>c m&7$.;mmvn tit. Mast©;Si3:£iifc:b£uiaffl 
2d i***. gu<iiffeo75y^ssici-pT^$nTu^75ysiE5'j^mi*-r 

C-©5BW©gtt*=*-' tf^lCfclxTIi, gSSLfc^'J^^K (a) - (b)©-3£ 
25 ©— OtLTUS. 

r*A— 0— *??KJ <tl* v 3-100®. ff£L<li5~15<l©75/S!8Sfr 
30 ^S^fKT^ot. S-tfU'^^Kfc-^iESfc'feoTSIS-t**:©© 
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C©J6W©iStt*-*-»*lt. *SU:ttT©#U'*??-|« : 

(e) mtetom&i'#+)\>£[sT®mtz$vu?-\ i 

(d)frbfc££ttt-*-tt?©75/3fc^ 
ag^n*. 

10 " 

3 eicco^WOiSftt-^-tt^lcfcOTti, &*7 -MS gfccttf 

®3tK^- -tn-fn GFP7*-fe7*-gagfc«fctfGFP K^- SfiST 
&£C££#£Ul*Si®©-o<!:UTU£. 

15 d©aiiB03Swii£fc, WEWSSttt-^-a'Ma- I/** K 

S/KB?d*a- K"t£ DNASISfcfi RNASTCfcS. 

KSfclitBftit'J-f^aT**. cne>©^^^-(i. mZ-ll. in vitroEiR££ 

lilgS$HI)&feL<(iih^ftrtfflll&lcj3i\TH9E©S14t-^-^ : f^^3El-rsc 

<!:©T*S3&IJ!'<**-T&3. 

25 c©fflB©9B01(*. 1»E***-l=«fcSJBIMEil*{*-C*?T* 

SfcSblc, c©ttH©£9)(2> ttE©Sttt=^-#M«ttrtlcillAL» * 

x ©j§tt^^-#?-©36-r*«3t*a3er*c:t*««i-r*=*#aBG»a«© 
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5 **\&&isi\m®tisT^z. 



10 ei it. E.mtowom&mo%i£®®£m*i,rzm-R®-v$>z. G\aw&mzm 

\ZtV. E.mtomZW&m<D%&m®m®Zm&mZ7jklsT&2>. HlftSGie 

^#ttffl-f<5<!: GDPtfGTPlcM&^tU j£13i<fcS<hfc<5. ;£14rt:S*lfc G MSHI* 

15 SliGTP7K)S{SiiS^STlCGTP^GDPlC*SfL. txhlC^jStttoSHcM*, 

0 FRET^fiJfflUrcHfiftSI G^egO>£t4a'ISi£©I^ST*^'5o COST 
UtHMftS GM6S<!:UT7-;/ h Ga i2 <h UT raplGAPII £0i]lC<hr> 

CFP (Cyan fluorescent protein) It 433 nni <Dft-?m&t£n* 475 nm£@;*; 
£"t-5ft£j&fcSrf 3. -H. YFP (Yellow fluorescent protein) It 505 nm<D3tT*K) 
20 e^tl 530 nmZM*i±tZft*:1&MtZ. miZ^t'E-^-^OWi^lZlt. MM 
miZlt. N YFP t C * CFP £#igifiLTU£<0T CFP a» 

e> YFP-N©x*;U^-C»fft, -tftlc#? YFP^SO 530 nm ©£7t#Sig$n-5 
«fc3lcfc-5. <bc:5#. «iftl^T7 7 h Ga 12 #;S1!fe<fcMlc£S<t:. 
raplGAPII 05y h Gai2 3g^^ (RBD) IZ&StZOT. YFP <!: CFP /><gttlT. 
25 CFP^& YFP^©I*;i>*-©&fil*£l;yg#£<fc<5. 

B3tt. K pGaichuOffijl. ZS®** -ttt?lzm£$ftTi\* 

pCAGGS Z\0) CAG ^P^-^-OT5!llC YFP- raplGAPI I (Gai2££«S 

*) -Gai2-CFP0*£ft*H*«ail0-cDNA*fc£«. 
0 4 1*. Gaichu-WTt Gaichu-QL d: ©it 3t^n 7 -f-;U. 293T SB8&IC pGaichu-WT 
30 fe-5tN|i pGaichu-QL <h*U >K*JUv^A;£lCT h^>^7x^ hU 48*Mft(C 
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S5li, Gaichu-WT£ffll^£8BII&T<&7y h Ga i2 Stt-fbtDlSo C0S7 SfflflSlC 
pGaichu-WT * K7>77i^ 48 B*ia&lc. Z7-f>zf->>1 'J VStT^Jj&f -5. 



10 

d^fgWOJSISt-^-^li. S1!fe<bUfcHmttl2Gga® (GTPg£S = M# 
gaM£&£r-5 = MttS>Gge®a-y-7a^<;/ h (ah tUttgSStbh «3tK± 

u. =a*fflGaaK*«GTpictt^uTa&ttfcsn*i:, t-^-^rtT=ift 

20 ^-»e«©FRET»*«««fl:-r*. 

ElftSGISSalrn-yKaK «n«aX(b). H^-SSM (c) & «k 
tfI*7*t^-ie«(c)Oli©II»H:, (a)£ (MtCttfcCJ:* FRET SHb 

*«xr« c t*«-c# *«j*T*n«»icwiRttj»t\*t» a$s ufc (a) - (w o-^ic 

25 (c)S. te«lC(d)*MrSC£a<#SU\. JlltttlCli. 75/3MMUU. 
(c) - (a) - (b) - (d) ; (d) - (a) - (b) - (c) ; (c) - (b) - (a) - (d) ; Sfctt (d)- (b)- (a) -(c) T 

zl- h (a)#, *7=>S*l/**-K£lfcH*0f*ffllC«fcoTGTP«£H^£Stt 

fc-r-st, *tiiciHM-*««xax(b)K:**u toms* t-f-ftwmm 

30 lcM-r<5*3tF±-SS©(c)fcJ:^3t7^-t^-MaM(d)OEai^^bL 
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T FRET Sh&tf&itT Z> (0 2) . GTP l££§!!©;St£{b G SSS (a) IZ GTP 7kft¥ 

<Siig|g^fflLT^;S14©GDP^SGMeM(c:^b-r-5i:, ttlST^Bl/T 
l^^MS^glbJ^GieHlal^&^L. F*- SB® (c) igftT^-feT' 

5 t-^-tt^l*. = fiftGM6lg<D GDP££S>?&>£> GTP JS^S^O^b (JS14^b) 

GTP££3!^e» GDP3££g>^<Z>£<b (#;£1?Hb) (DM** BJJTT SCitfTi**, 

j£tfefl:IC#oT FRET a?*«±^-rSii^<!:, U 5 So 

10 =m<*S»GglS®<i:UTUL Gs. Gu Go, Gq, GU Golf &<DV77 7 5 U 
OS Gi fc£tf Gotf77 7 5U-£ffl03C<!:#ff$LO. 

EiftIGISS<Dat72-y h<hUTIiGasK Gail. Go, G12 H#»ie>ftT 
Gi ■y-^7 7S'J-OJi^lCttGai2^»SUU. 

15 ^MSaMtLTIi, raplGAPI I, RGS12. LGN. RGS14 H#*ae>tlTfc U « C*l£> 

h (a) <h LT Ga i2 *flH**»£lCll. raplGAPI I £^fi<|gag(b) fTZ>Z\t1fift\Z 

2D SJtM3S<i:LTIiv GFP$^ffl-rSC<h^T#S. Sfcgfi. J*"7>^7yiU^ 
e^^>*lcmi§l$nTtN5. tefrX*. DaRed (*P>x«;/*tt) ttcnST© 

GFp^y fcfi&MicTfflgsft. fi&m®<Dmytz&?%. &?x. dwnwicjs 

UTIi, CftfcCDEKfcitttgaft^OjUE* (cDNAH) £#ijffi-r* c <h#T£ 
25 -5. fcfc. GFP <t UT(i EGFP. ECFP. EYFP. EBFP mtfift 6ftTU5#. GFP K*- 
(c) £ LTIi ECFP GFP (d) <h UTIi EYFP L < ffiO 6*1*. 

GFP K7— (c). Gai2(ah raplGAPI I (b) . GFP 7<7±7*- (d) frZ>UZ>mmx&2>. 

30 
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10 =S{*SJGSaMa+J-^3.--/ |>fc5l\|i*<D<Ifi«)gafCl;:&fi£!9A-r<SC<t 
lc<fc y . ?7->* 2 KXJftHW GTP 7— tfgttfcH^C^irSMtt* 

15 S&l=C05BW©t^— fl^li. =*#SGgSHa-t7-aa-»/ h Ca) * 

(b) , K*- S6R (c) i3«fctfi*3t7 -SSS (d) ©*tl-etl©B*, 

«««a«(b)tlS*T#*J:5«:Si*Oil«ia:**tt*«*fcti*. 

20 

*>;u*««» **i\i*-toiifliicfi!i©sajr*-5iMi^^K*aer<5<fc5CL 

25 y h<DGTP/GDPit*5»JSf *Ctt>"C*«. *«Utt*«:. HIV-TAT K5iJI£©$ill&rt 
30 n / £9Q<D* : £iZ&z>Tmmt%Z£lZ&-oTft!$.tZ>^t*T2Z&, #£L<fi. 



WO 03/008455 PCT/JP02/07270 

10 



mi<D#V*2 in vi tro ftWTZfr* ZTzltmStzmS.-*? * 

gm $ 1* a c <h ic ct o x^-r § c t £ s . 

5 1"*#y**l/*^F (flIAtf. cDNA) ffllBB&£ t?£flH*fc£fcl©:fr 
^iCi^TJU^lcS^SCtlCfcyf^filc-rsC^^T^So <l*0cDNAIi. St?? 
0 cONA^P->'*^i!<i:LTPCRli1i-r-5^©^;ilC<i:^>T^SlC|li!lf SCitf 

cDNAsSSISIi-rS PCRlCfcoT* SSSLfcgSM (**7gl5Sf) fcs-p-fStf 
10 U^L/^^K*^-5C:<!:/)fC#S. PCROISlc, PCR T-C r*/<- 

C©^©^^^-li, BiFiBtf)tfy2*U';t3 i K£ in vitro SIR. Sfcliiltifc 

jStt*-*— fl-^* in vitroHfRT-fg5Ji£ti:<5*a£lwl;L iiilfEOTtfy U*3=- 
RNAtf'J — fef^P^E-^-fcW-f AUTISM*'***-* 

20 vz$tsov*mKft&&%M®*frm&*mftVit££(D in virtoSiR^ic^jn-r 

tlli. ;Stt*-*-#M in vitro T*£gf -5 C RNA 'J 
□ t-^-il/TIt T7, T3. SP6££#0iJ^T'#5. cn€>tf> RNA ^'J * ^— £7 
Pt-^-^tf^^-iLTIi, pKAU pCDM8> pT3/T7 18, pT7/3 19. 
pBluescript II fc^jW^TtS. 

25 

;M§®&£<0&£^T£?S$-tt£i§£lCli, »£**T« 
30 €^-r§^MIi^ft«ie«r^5C«!:^-C#S. »6*lfc»&Mifttt*M 
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mmm^^^^-t^Xlt. pUC^. pBluescript Ik pETS§5Ji->;*xA. pGEXfg 

SE^^-tUTte. pKAK PCDM8. pSVK3. pMSG. pSVL pBK-CMV, pBK-RSV. EBV ^ 
10 pRS, pYES2 ££#0iJ^T£So m^fl&<tUT(±. t hflSilWlSS*«fflS& 

HEK293T. -yjUWIgffllia C0S7. ^W--X/\A**-SPliyflllS CHO ^£©Pi?Lij^ 

73 1" HUBS. 77U7V.y;<#x;i>||JSfflB&££fctefflT£<5. M"C 

15 DEAE T*r7> h7>afii v A v ft©^ffll\SCi:^f^ 

20 sds-page. nm^m&Uu 4*>st&* a"? h??y <( m*®.* 

25 K£gAUfc£&14ffll!S£<I#Sg££1iTi#e>*lS#fc h Si & 

Proc. Natl. Acad. Scl. USA 77:7380-7384, 1980) iZftz>Tttl£-r&Z\£&-Z£Z>. 
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10 tr<5c<!:t>r££. 

-EM*» *Aae*0*«9IIIH£*»fttt«»«£fc*«fc3IC«tt DNA 
15 UTB«ttlcLfc». ±flEttMK:3IA«. 

jtfc^£aIAf<5£fil1$$ffll!&<t l/Tli. T$*©**, SflMP^ttMBefflUS 

«»osam*^>jfcft^o5iAafi^ofia»**#*u«:ii*» dna 

SH$fc3ffi) 3&>e> DNA PCR SC«k U »Aiifi^©»fi*«Bt- 

25 -S. WAJte^OSStfWESftfcaiUfciaHt (Founder) tftltf. gAilfc^Ii 
(F1) © 50XlceiI£ft5. SSG, CO F1 fl1t€B££lHfeg*:lifl!!0 F1 
tttt££ES-tt*C£Cfcy, 2^tt^feft©^^ C\-rPj££) (* 
^ig^) C«AiBfi?**-rSffl* (F2) 

30 C0J:3lcLTf*ttSnfch7>*5>xXy*tMfcli, £T0ttHB&£fcli1#£ 
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10 Al, #VZZls*?\ i fr*±-*-ft*£¥tmt<itZZ\tlZJ:z>Xmmto\Z : E- 
j£tt9J Tri tonXlOO £^t/j§j£#$f £ U*. vjmitlsfzmmz&ft K*- lc*tf *a 

(Carl Zeiss, Axiovert 100) lz®ft&&ytmf£7 <f J:tf l3iE3£$ftf&ft 

*-*5cttfa*5iH&li. B*P-/t-tt©Metamorphil#««fV7 HcTP>h 
30 P-;Wfce>UMcf!?$TT#-5vX5 l A£g$UU. fflB&l-Bft H*-tf>®!l*£3t£!S$t 
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U £3t K*- <D&tft%.&-e<DWmZ CCDA*5ICJ:UJiEU OUT, §ttt7* 
<D GTP/GDP tt£fi¥*f f £ C <h#T£ 5. 



Gai2 £: raplGAPII 

* U * * l/*? 1 K (DNA ffl) ©to* : 

1. 1 Gai2 zmnvrnm ■ 

z>v h Gai2© cDNA (Genbank/EMBL: M12672) €rHS!lC, -fe>*:^<1' "7-Gi5F 
(5* - GGTGGCGGATCCGGTACGCGTG CCGAGGACAAGGCGGCAGCCGAG-3' :&?IJ§^1K 
■b>^y5-f T-Gi3Not (5 ' - GCGGCCGC CGAAGAGGCCACAGTCCTTCAGG-3 ' : 
2)<i:, It&tt DNA mmmm Pf x (Gi bco-BRL. Betesda, U. S. A. ) <h£/3U7ti§?!?<& 
PCR (polymerase chain reaction) ;SlC«t U , 7*;/ > Ga i2 355 
SSTlCfctJfcf* cDNA ^iiiti L/c, Hs V*?^ T-Gi5F liT&g&T* Ufc*^- 
+r-E5iJ£5' CWU -enicgi#Sgt\T7^ h Go i2075/K7§^b 14#£ 
TlC»^-r-5 cDNA&$iJ£WLTU£. — 2i\ 7>f L -fe>^^7'f T-Gi3Not liT$£ 
ST^ls&SIIBBSNotl <DWm®tfLt. =7*jV Gai2 07£/gS 349 $;&>b 355 # 
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1.2 £g§yGai2 cONA (DflFfiJc : 

PCR A*?*-->;UC«fcy. 75>'&2O5S02>*S>£P'1'v>|;:M&bfcg 
117 *y h Got i2 cDNA 1. 1 tHUtlCJKSUfc. 

5 1. 3 raplGAPII cDNAtf)ii*I : 

t h raplGAPI I MSS cDNA (DDBJ/EMBL/Genbank: AB003930) -fe>* 
^-raplGAPI l-Sal (5' -GTCGACATGGCACAGCTGCGGCCCGCG- 3 ' :E?>]§^3h 
7>^-b>X^7-l"7-rap1GAPII-R (5' - 

ACGCGTACCGGATCCGCCACCGGATCCGCCACCGGATCCGCCGGTACCACCTCCGGAGCC TGTGGGGTTGCACTC 
10 GAGCTT-3 ' : f£5<J§^4) <h % SSf^tt DNAHSfS^I Pfx i^flH^fcii^ff) PCRjSICJ: 

U. raplGAPII 075/SM 117 SST'lCfctfEf -5 cDNA ^ii^Ufc. 

75 -fT- raplGAPI I -Sal ttTfcfflT^UfcffllSB* Sal I <Dl3J»rSIM&<h* th 

raplGAPI II 075VK 1 §A>e> 7 SS-ClCfchTf -5 cDNA IE?iJ£*r LTl\£. 

7>f L -b>^^7'T : 7-rap1GAPII-RliT«lg|JT^U^:^^— 0— &Mt. t h 
15 raplGAPII <D?y h Ga i 2 iS£fIisfc<0rt;Utf *^U*3iBflJ (75 111 #^5. 117 
IC^^S cDNAffi|g8!ii£?i]££UTl\*. 

1.4 hGai2 <ht h raplGAPII Kf* DNAM©li$i : 

i. i *><fcc;i. 2-c-tn-eniiitSLfecDNAi ].2vmm^ttcmkt^m^Lft<b<o 

20 £®S<hU -by^^'TT-raplGAPII-Sal (E5"JS^3) fci^7>'ft>X^ 
7^fT-Gi3Not (E5>JS^2) <h> Pfx ££mi\1ti&1ji<D PCR;4lc<fcy, th 
raplGAPI I £7 *> h Gai2 h*^"& DNA ffir>i"$:li4i iibft 

fcDNAKK-lipCR-bluntll-TOPO ( Invi trogen it) a >U *H®£J& 

HtstftLfc. JKSIi»Ufc^lli@ e tyii^<07;P^'J SDSJiictyy^^s 

25 ISLfc. 

1.5 EYFP (enhanced yellow fluorescent protein) 33«fctfECFP (enhanced cyan 
fluorescent protein) Z&ZlTZ^f *-pFret2 (DtSt^ : 



X 1.6 PCAGGS-P7 <D®m : 
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1.6.1 pBluescr ipt-SK1 1 (+) (Stratagene It) <0 <f Dlt h£ 
?5-fT-P7 (5' -CGCCAGGGTTTTCCCAGTCACGAC-3 ' :E$IJS*|5) f?7<<V-?l 
(5* -AGCGGATAACAATTTCACACAGGAAAC-3 ' : EJiJS^ 6 ) l.\xmi% Lit, 

1.6.2 ii?l8SBISfe^£*-pCAGGS(:£i8U)£: EcoRI TWBrU Kl enow H^T'SP 
5 ^Ss-ftUfctf)^ 1- 6. 1 T'HdUfcDNA!$fr*£T4DNA Utf-- fcfT$S£Lfc. JUT. 

C<D^£*-£ PCAGGS-P7 <tIS©-r-5. 

1.7 EGFP <fctf EYFP <Dft&L : 

GFP (Genbank/EMBL: P42212) lC&*Qtf)£g£ PCR TgA LTttdcLfc. 

10 

1.8 EYFPOigiH: 

EYFP-V68L/Q69K <D cDNA £gHllC. •fe>*:75'r T-MyrXFPF (5' - 
GGCGAATTCGCC ATGGGCAGCAACAAGAGCAAGCCCAAGGACGCCAGCCAGCGGGGCA TGGTGAGCAAGGGCGAG 
-3' :K?iJS^7), 7>5 L -fe>X^7'Tv-GFP-N3 (5' - 

15 GGATCCGGTACCTCGAGC TTGTACAGCTCGTCCATG-3' : EfiJS^ 8 ) t . DNA mm&M 

Pfx <t£ffll^il?f?0 PCR&lCfcU. EYFP 0£7 5 / &IC*r/5l|-<5 cDNA fcifflSLfc. 
-t>^^7-rv-MyrXFPFIi5' IC EcoRI CD$JPKglSigM&£W U T^SPT^ L/7i5 
U^^>-fbv^t;U*3-H"r5-eC7 7. N-Src (DDBJ/EMBL/GenBank : Ml 7031) OK 
^JfcWt*. TV^-k^^-fT-GFP-M liT&g&'e^LfciSiJPKS^ 

20 BamHL KpnL <fctf Xhol ©WHfrBPft* 5' IC^U ECFP <D*;U** v;U*3ffiffl!ltf> 
ffiffifgODlE^WLTlNS. *tl@ Ufc DNA £oCR-bluntll-TOPO (Invitrogen tfc) tc 

25 1.9 ECFP ©HIS: 

ECFPO cDNA^SIMIC, tV*^* V~XFPNot2 (5* - 
GCGGCCGC ATGGTGAGCAAGGGCGAGGAGC -3 ' :K?"J#^9). 7>f-b>X^7'f 7-XFP 
-Bgl (5 ' - AGATCTA CAGCTCGTCCATGCCGAGAG-3 ' : EMM 10) £. W8MS DNA««» 
^Pfx tZm^tzmiSO) PCR;*lC<fcU. ECFP0±7 5/®HC*tJS-t£ cDNA£ii*sL 

30 fc. -t>7.y7-r^-XFPNot2(iTllg|5T-^UfcSiJRB^^Notl OWHiSPfiL^ 5' IC 
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<BW»ig|Jft£ 5' IC#U ECFP <D*)l>7\t*~,)\,*3%m<Dft&m<omV\£GL-i:^Zo 

1.10 pFret2-Myr <7>mS : 

5 pCAGGS-P7£ftJRRSMiEcoRI Tffl8rL/fc. 1. 5 Til K£ EcoRI 

11/, EYFPSr*£*§fc. C©lO©l^« T4DNA U 1i— fefTlS^U *#e>nt>^ 
Notl t Bglll TflKU 1. 5T?#^:ECFPffirn-*Notl <t Bgl 1 1 TtfJSr U 
fr<b<Dt T4DNA »J#— bfC$g^Uto lUTv i#e>:h.fc:/7:*S K£ pFret2-Myr <hlE 

10 

1.11 ?y ^GalZ^I&'E-^-^om^^XS. K pGaichu OfEfiS : 
pFret2-Myr £ Xhol £ Notl TWffirU COttfflrSMaiC 1.4"e»6nfc*^7#'J 

S*l/*^K* Sal I/Not I -e«JSfL;t:t><D£T4DNA U#~KT?»£U ?7*S K 
pGaichu-WTfc«fctf pGaichu-QLfcfSlfc. pGaichu-WT <DHit£0 3 IC, &£E$iJ&£ 

15 ?ijs^ii ic^n^n^-r. pGaichu-wT^fSJar^^-tt^oTs/gE 



2.1 t hl!SJSSIi8S*HEK293TIHII&li10!l!^vJISJ«Jfll^£#t;DMEMig*l!i {B*m 

25 2.2 HEK293T$ffllfilC. pGaichu £ 'J >g*/V>£ ASICT h^>*7x* hU£. 
48BSIB1&IC, IfflllSfcy >&*Iffi£S&£7klCT3fc, ? f»Ufc&» SfSiS (20 mM Tris- 
HCI, pH 7.5, 150 mM NaCI. 5 mM MgCI2, 0. II Trioton X-100) IZXEMLfr. j§ 
MM* 10000 x gTiI/fcU±jit£la|iRUfc. 



30 2.3 ±jf£#3fcftgH- (B*«-3t FP-750) 05 1 ml hlCTj»«fUfc. ®g 



WO 03/008455 PCT/JP02/07270 

18 



£5 433 nmlCT. 450 nm^6'550 nm*T©9i3t5iflC*JIISUfc (04) . 



£4609 3 

3. 1 •y-;i,wiiaa*cos7iffli!S[iiox'5->BSiimji€^t;7i>'-;uU'> k^^mems 

% (BTkSlSiS) 

10 3.2 C0S7$fil)iaiC. pGaichu€U>^*;Uv^A;ilCTh7>^7i^ hU 48 8^ 

3.3 ZmtLW&Xmmm (Carl Zeiss, Axiovert 100) ICHIE 

SS3fe®ie7-f^^-fc«t^0g^^3t^3t7-f^^-M (LUDL electronic 4±) 
15 S5SS>rJP CCD (Photometrixft* Micromax450) £tlx.v B*n-/t 

-ttB Metamorph mUMfr V 7 MCTU > h P -JU5S 6> iCfStfT^S ->7xA£ 

SIALfc. ai)!arc 430 nm©ljajgft£!?SS : iU 475 nnKDCFP ©Sift&^TOii 
&£CCD*;*5l;:J:yiif2U tH^T. 530 nm © YFP 7^-fc7*-tf>£3fc&£T?<E> 

©FRET£>$J^£;ffl£Ufc (05) . 



25 

1. Hepler, J. R. and Gilman, A. G. 1992. G proteins. Trends Biochem Sci. 1992 
Oct;17(10):383-7. 

2. Bourne, H. R. 1997. How receptors talk to trimeric G proteins. Curr Opin Cell 
Biol 1997 9:134-42. 

39 3. Hamm, H. E. 1998. The many Faces of G protein signaling. J. Biol. Chem 1998 , 
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273 : 669-672. 

4. Tsien, R. Y. and A. Miyawaki. 1998. Seeing the machinery of live cells. Science 
280:1954-1955. 

5. Pollok, B. A. and R. Heim. 1999. Using GFP in FRET-based applications. Trends 
5 Cell Biol. 9:57-60. 

6. Miyawaki, A., J. Llopis, R. Heim, J. M. McCaffery, J. A. Adams, M. Ikura, and R. Y. 
Tsien. 1997. 



10 mm±<omm*imi&. 

£jL±mL<mw[sft:tt5V. cv&mcD&imzjioT* m*tnm!&\z*itz>mm 
m o m a. * ± m us ic & t * x m ^ t z z. t # t ts. z> „ 



15 
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1. jUfc^fcttTOW-WOtfyt^K : 

10 (d) gftK*-gSfi<Z>£gP£fcli-S5tf)7 5y8IEPk *>U<tt : e©^S75y 

15 H (dJj^SSnUTH&lii^Jil 1 OStt-t— ^— 

3 . StfU iff- K®<*>'>£< t y— Y-Zft UTS^b 

Tl^fi*® 1 2 ©SlSt-^ 

20 4. SeidJUTO^U^^H : 

(e) SBflart^Sv^^iiLT^-rS^g^^K 
«tlTWI*ai, 2£fcli3<D;Stfe^*-#^„ 

5. Sift7*-fe7*-gaflfcJ:tf$ftK:>-- ^-n^tiGFP7^-tr^ 

25 *-gafifc«fctf gfp K±-sefiTfe^^*3i i a>e> 4 ©u-r na^s^*-* 

K. 

30 
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7. i*a6^u5i^wKmts^^- 



10. ^*^7^e>9 0^-rtl^0^^^-ICJ:€>^ii^ftT*&^T» is^m 

15 12. m*mi frzsofc&^-f-ft+zmmMz&xis. ^-osist-^-^ 

13. -fl^tf?! A $*lfclfflllS#. 10 OfcfetliE&JJfflfl&T'fcSffi* 

® 12<Djg14«S^. 

20 



25 
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mi i 
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121 2 



530 ran 




433 nm 
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3/5 

m 3 



Sspl 7.55 
XmnI 7.35 



AccI 0.00 
Spel 0.02 



Seal 7.23 
Pvul 7.12 



pGaichu-WT 

7.67 Kb 



BamHI 5. 

StuI 5.52 

Ncol 5.43 
BamHI 5.34 

Hindll I 5.15/ 
PstI 5.14 
Ndel 4.89 

Ndel 4.88 
Ndel 4.82 

Bglll 4.69 




SacII 3.96 
NotI 3.95 
Bglll 3.84 



Aval 0.88 
SacII 1.03 
Aval 1.14 
Aval 1.26 
Aval 1.28 

.Aval 1.54 
Xbal 1.62 

EcoRI 1.72 

Ncol 1.7 3 

PstI 1.98 
PvuII 2.50 
SacII 2.51 
SacII 2.53 

SacII 2.55 
PvuII 2.5 6 
iglll 2.58 
Aval 2.68 
Aval 2.79 
PstI 2.80 
Aval 2.83 

Xhol 2.83 
Kpnl 2.8 6 
BamHI 2.87 
BamHI 2.88 
BamHI 2.89 
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Gaichu-WT Gaichu-QL 




ififi (nm) ' i£S (nm) 
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SEQUENCE LISTING 

<110> Japan Science and Technology Corporation 

<120> A monitoring molecule for the activation of G protein 

<130> 02-F-033PCT 

<140> 
<141> 

<150> JP2001-218756 

<151> 2001-07-18 

<160> 12 

<170> Patent In Ver. 2.1 

<210> 1 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthesized Oligonucleotide 
<400> 1 

ggtggcggat ccggtacgcg tgccgaggac aaggcggcag ccgag 45 



<210> 2 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthesized Oligonucleotide 



<400> 2 

gcggccgccg aagaggccac agtccttcag g 
<210> 3 



31 
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<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthesized Oligonucleotide 



<210> 4 
<211> 81 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthesized Oligonucleotide 
<400> 4 

acgcgtaccg gatccgccac cggatccgcc accggatccg ccggtaccac ctccggagcc 60 
tgtggggttg cactcgagct t 81 



<210> 5 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthesized Oligonucleotide 



<400> 3 

gtcgacatgg cacagctgcg gcccgcg 



27 



<400> 5 

cgccagggtt ttcccagtca cgac 



24 



<210> 6 
<211> 27 
<212> DNA 



<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Synthesized Oligonucleotide 
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<400> 6 

agcggataac aatttcacac aggaaac 



27 



<210> 7 
<211> 75 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthesized Oligonucleotide 
<400> 7 

ggcgaattcg ccatgggcag caacaagagc aagcccaagg acgccagcca gcggggcatg 60 
gtgagcaagg gcgag 75 



<210> 8 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthesized Oligonucleotide 



<210> 9 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthesized Oligonucleotide 



<400> 8 

ggatccggta cctcgagctt gtacagctcg tccatg 



36 



<400> 9 

gcggccgcat ggtgagcaag ggcgaggagc 



30 



<210> 10 
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<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthesized Oligonucleotide 
<400> 10 

agatctacag ctcgtccatg ccgagag 27 



<210> 11 
<211> 7669 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Chimeric 

sequence comrising ECFP, raplGAPI I, Gai2 and EYFP 

<220> 
<221> CDS 

<222> (1728).. (4688) 
<400> 11 

gtcgacattg attattgact agttattaat agtaatcaat tacggggtca ttagttcata 60 
gcccatatat ggagttccgc gttacataac ttacggtaaa tggcccgcct ggctgaccgc 120 
ccaacgaccc ccgcccattg acgtcaataa tgacgtatgt tcccatagta acgccaatag 180 
ggactttcca ttgacgtcaa tgggtggact atttacggta aactgcccac ttggcagtac 240 
atcaagtgta tcatatgcca agtacgcccc ctattgacgt caatgacggt aaatggcccg 300 
cctggcatta tgcccagtac atgaccttat gggactttcc tacttggcag tacatctacg 360 
tattagtcat cgctattacc atgggtcgag gtgagcccca cgttctgctt cactctcccc 420 
atctcccccc cctccccacc cccaattttg tatttattta ttttttaatt attttgtgca 480 
gcgatggggg cggggggggg gggggcgcgc gccaggcggg gcggggcggg ggcgagggcg 540 
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gggcggggcg aggcggagag gtgcggcggc agccaatcag agcggcgcgc tccgaaagtt 600 

tccttttatg gcgaggcggc ggcggcggcg gccctataaa aagcgaagcg cgcggcgggc 660 

gggagtcgct gcgttgcctt cgccccgtgc cccgctccgc gccgcctcgc gccgcccgcc 720 

ccggctctga ctgaccgcgt tactcccaca ggtgagcggg cgggacggcc cttctcctcc 780 

gggctgtaat tagcgcttgg tttaatgacg gctcgtttct tttctgtggc tgcgtgaaag 840 

ccttaaaggg ctccgggagg gccctttgtg cgggggggag cggctcgggg ggtgcgtgcg 900 

tgtgtgtgtg cgtggggagc gccgcgtgcg gcccgcgctg cccggcggct gtgagcgctg 960 

cgggcgcggc gcggggcttt gtgcgctccg cgtgtgcgcg aggggagcgc ggccgggggc 1020 

ggtgccccgc ggtgcggggg ggctgcgagg ggaacaaagg ctgcgtgcgg ggtgtgtgcg 1080 

tgggggggtg agcagggggt gtgggcgcgg cggtcgggct gtaacccccc cctgcacccc 1140 

cctccccgag ttgctgagca cggcccggct tcgggtgcgg ggctccgtgc ggggcgtggc 1200 

gcggggctcg ccgtgccggg cggggggtgg cggcaggtgg gggtgccggg cggggcgggg 1260 

ccgcctcggg ccggggaggg ctcgggggag gggcgcggcg gccccggagc gccggcggct 1320 

gtcgaggcgc ggcgagccgc agccattgcc ttttatggta atcgtgcgag agggcgcagg 1380 

gacttccttt gtcccaaatc tggcggagcc gaaatctggg aggcgccgcc gcaccccctc 1440 

tagcgggcgc gggcgaagcg gtgcggcgcc ggcaggaagg aaatgggcgg ggagggcctt 1500 

cgtgcgtcgc cgcgccgccg tccccttctc catctccagc ctcggggctg ccgcaggggg 1560 

acggctgcct tcggggggga cggggcaggg cggggttcgg cttctggcgt gtgaccggcg 1620 

gctctagagc ctctgctaac catgttcatg ccttcttctt tttcctacag ctcctgggca 1680 

acgtgctggt tgttgtgctg tctcatcatt ttggcaaaga attcgcc atg ggc age 1736 

Met Gly-Ser 
1 

aac aag age aag ccc aag gac gec age cag egg ggc atg gtg age aag 1784 
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Asn Lys Ser Lys Pro Lys Asp Ala Ser Gin Arg Gly Met Val Ser Lys 
5 10 15 

ggc gag gag ctg ttc acc ggg gtg gtg ccc ate ctg gtc gag ctg gac 1832 
Gly Glu Glu Leu Phe Thr Gly Val Val Pro lie Leu Val Glu Leu Asp 
20 25 30 35 

ggc gac gta aac ggc cac aag ttc age gtg tec ggc gag ggc gag ggc 1880 
Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly Glu Gly Glu Gly 
40 45 50 

gat gec acc tac ggc aag ctg acc ctg aag ttc ate tgc acc acc ggc 1928 
Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe lie Cys Thr Thr Gly 
55 60 65 

aag ctg ccc gtg ccc tgg ccc acc etc gtg acc acc ttc ggc tac ggc 1976 
Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr Phe Gly Tyr Gly 
70 75 80 

ctg cag tgc ttc gec cgc tac ccc gac cac atg aag cag cac gac ttc 2024 
Leu Gin Cys Phe Ala Arg Tyr Pro Asp His Met Lys Gin His Asp Phe 
85 90 95 

ttc aag tec gec atg ccc gaa ggc tac gtc cag gag cgc acc ate ttc 2072 
Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu Arg Thr Me Phe 
100 105 110 115 

ttc aag gac gac ggc aac tac aag acc cgc gec gag gtg aag ttc gag 2120 
Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu Val Lys Phe Glu 
120 125 130 

ggc gac acc ctg gtg aac cgc ate gag ctg aag ggc ate gac ttc aag 2168 
Gly Asp Thr Leu Val Asn Arg lie Glu Leu Lys Gly lie Asp Phe Lys 
135 140 145 

gag gac ggc aac ate ctg ggg cac aag ctg gag tac aac tac aac age 2216 
Glu Asp Gly Asn lie Leu Gly His Lys Leu Glu Tyr Asn Tyr Asn Ser 
150 155 160 

cac aac gtc tat ate atg gec gac aag cag aag aac ggc ate aag gtg 2264 
His Asn Val Tyr lie Met Ala Asp Lys Gin Lys Asn Gly lie Lys Val 
165 170 175 
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aac ttc aag ate cgc cac aac ate gag gac ggc age gtg cag etc gee 
Asn Phe Lys Me Arg His Asn He Giu Asp Gly Ser Val Gin Leu Ala 
180 185 190 195 



2312 



gac cac tac cag cag aac acc ccc ate ggc gac ggc ccc gtg ctg ctg 
Asp His Tyr Gin Gin Asn Thr Pro lie Gly Asp Gly Pro Val Leu Leu 
200 205 210 



2360 



ccc gac aac cac tac ctg age tac cag tec gee ctg age aaa gac ccc 
Pro Asp Asn His Tyr Leu Ser Tyr Gin Ser Ala Leu Ser Lys Asp Pro 
215 220 225 



2408 



aac gag aag cgc gat cac atg gtc ctg ctg gag ttc gtg acc gee gec 
Asn Glu Lys Arg Asp His Met Val Leu Leu Glu Phe Val Thr Ala Ala 
230 235 240 



2456 



ggg ate act etc ggc atg gac gag ctg tac aag gtc gag atg gca cag 
Gly lie Thr Leu Gly Met Asp Glu Leu Tyr Lys Val Glu Met Ala Gin 
245 250 255 



2504 



ctg egg ccc gcg gtg cca ccc ggc cgt ccg egg agg ggc teg ctg ccc 
Leu Arg Pro Ala Val Pro Pro Gly Arg Pro Arg Arg Gly Ser Leu Pro 
260 265 270 275 



2552 



gcg ggg gee age tgg cac aac aca gat eta ttt gag atg att gag aag 2600 
Ala Gly Ala Ser Trp His Asn Thr Asp Leu Phe Glu Met lie Glu Lys 
280 285 290 

atg cag gga age agg atg gat gaa caa cgc tgc tec ttc ccg ccg ccc 2648 
Met Gin Gly Ser Arg Met Asp Glu Gin Arg Cys Ser Phe Pro Pro Pro 
295 300 305 

etc aaa aca gag gag gac tac att cca tac ccg age gtg cac gag gtc 2696 
Leu Lys Thr Glu Glu Asp Tyr lie Pro Tyr Pro Ser Val His Glu Val 
310 315 320 

ttg ggg cga gaa gga ccc ttc ccc etc ate ctg ctg ccc cag ttt ggg 2744 
Leu Gly Arg Glu Gly Pro Phe Pro Leu lie Leu Leu Pro Gin Phe Gly 
325 330 335 



ggc tac tgg att gag ggc acc aac cac gaa ate acc age ate ccc gag 
Gly Tyr Trp lie Glu Gly Thr Asn His Glu lie Thr Ser lie Pro Glu 
340 345 350 355 



2792 
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aca gag cca ctg cag teg ccc aca acc aag gtg aag etc gag tgc aac 2840 
Thr Glu Pro Leu Gin Ser Pro Thr Thr Lys Val Lys Leu Glu Cys Asn 
360 365 370 

ccc aca ggc tec gga ggt ggt acc ggc gga tec ggt ggc gga tec ggt 2888 
Pro Thr Gly Ser Gly Gly Gly Thr Gly Gly Ser Gly Gly Gly Ser Gly 
375 380 385 

ggc gga tec ggt acg cgt gec gag gac aag gcg gca gec gag cgc tct 2936 
Gly Gly Ser Gly Thr Arg Ala Glu Asp Lys Ala Ala Ala Glu Arg Ser 
390 395 400 

aag atg ate gac aag aac ctg egg gag gac ggc gag aag gcg gca egg 2984 
Lys Met lie Asp Lys Asn Leu Arg Glu Asp Gly Glu Lys Ala Ala Arg 
405 410 415 

gag gtg aag ttg ctt ctg tta ggt get gga gaa tea ggg aag age acc 3032 
Glu Val Lys Leu Leu Leu Leu Gly Ala Gly Glu Ser Gly Lys Ser Thr 
420 425 430 435 

ate gtc aag cag atg aag ate ate cac gag gat ggc tac tea gag gag 3080 
lie Val Lys Gin Met Lys lie lie His Glu Asp Gly Tyr Ser Glu Glu 
440 445 450 

gag tgc egg cag tac cgt gcg gtt gtc tac age aac acc ate cag tct 3128 
Glu Cys Arg Gin Tyr Arg Ala Val Val Tyr Ser Asn Thr He Gin Ser 
455 460 465 

ate atg gec ate gtc aaa gee atg ggc aac ctg cag ate gac ttt get 3176 
lie Met Ala lie Val Lys Ala Met Gly Asn Leu Gin lie Asp Phe Ala 
470 475 480 

gac ccc cag cgt gcg gat gat gec agg cag ctg ttc gca ctg tec tgt 3224 
Asp Pro Gin Arg Ala Asp Asp Ala Arg Gin Leu Phe Ala Leu Ser Cys 
485 490 495 

get gec gag gag caa ggc atg ctt ccg gaa gac ctg teg ggc gtc ate 3272 
Ala Ala Glu Glu Gin Gly Met Leu Pro Glu Asp Leu Ser Gly Val lie 
500 505 510 515 

egg agg etc tgg get gac cat ggt gtg caa gec tgc ttt ggc cgc tea 3320 
Arg Arg Leu Trp Ala Asp His Gly Val Gin Ala Cys Phe Gly Arg Ser 
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520 525 530 

egg gaa tat caa etc aat gac tea gee get tac tac ctg aat gac ctg 
Arg Glu Tyr Gin Leu Asn Asp Ser Ala Ala Tyr Tyr Leu Asn Asp Leu 
535 540 545 

gag cgc ata gca cag agt gac tat ate cct aca cag cag gat gtg ctg 
Glu Arg Me Ala Gin Ser Asp Tyr lie Pro Thr Gin Gin Asp Val Leu 
550 555 560 

egg acc cgt gtg aag ace aca ggc ate gtc gaa aca cac ttc acc ttc 
Arg Thr Arg Val Lys Thr Thr Gly lie Val Glu Thr His Phe Thr Phe 
565 570 575 

aag gac tta cac ttc aag atg ttt gat gtg ggt ggt cag cga tct gag 
Lys Asp Leu His Phe Lys Met Phe Asp Val Gly Gly Gin Arg Ser Glu 
580 585 590 595 

egg aag aag tgg ate cac tgc ttt gag ggt gtc acg gee ate ate ttc 
Arg Lys Lys Trp lie His Cys Phe Glu Gly Val Thr Ala lie lie Phe 
600 605 610 

tgt gtc gee ttg age gcg tac gac ttg gtg ctg get gag gat gag gag 
Cys Val Ala Leu Ser Ala Tyr Asp Leu Val Leu Ala Glu Asp Glu Glu 
615 620 625 

atg aat cgc atg cat gag age atg aag ctg ttt gat age ate tgc aat 
Met Asn Arg Met His Glu Ser Met Lys Leu Phe Asp Ser He Cys Asn 
630 635 640 

aat aag tgg ttc aca gac acc tec ate ate etc ttc etc aac aag aag 
Asn Lys Trp Phe Thr Asp Thr Ser He lie Leu Phe Leu Asn Lys Lys 
645 650 655 

gac ctg ttt gaa gag aag ate aca cag age ccc ctg acc ate tgt ttc 
Asp Leu Phe Glu Glu Lys He Thr Gin Ser Pro Leu Thr lie Cys Phe 
660 665 670 675 

cct gag tac aca ggg gee aac aag tat gac gag gca gee age tac ate 
Pro Glu Tyr Thr Gly Ala Asn Lys Tyr Asp Glu Ala Ala Ser Tyr lie 
680 685 690 

cag age aag ttt gag gac ctg aat aaa cgc aaa gac acc aag gag ate 
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3368 



3416 



3464 



3512 



3560 



3608 



3656 



3704 



3752 



3800 



3848 
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Gin Ser Lys Phe Glu Asp Leu Asn Lys Arg Lys Asp Thr Lys Glu Me 
695 700 705 

tac acg cac ttc aca tgc gcc acc gac acc aag aac gtg cag ttt gtg 3896 
Tyr Thr His Phe Thr Cys Ala Thr Asp Thr Lys Asn Val Gin Phe Val 
710 715 720 

ttt gat gcc gtc act gac gtc ate ate aag aac aac ctg aag gac tgt 3944 
Phe Asp Ala Val Thr Asp Val lie He Lys Asn Asn Leu Lys Asp Cys 
725 730 735 

ggc etc ttc ggc ggc cgc gga ggt age ggt ggc atg gtg age aag ggc 3992 
Gly Leu Phe Gly Gly Arg Gly Gly Ser Gly Gly Met Val Ser Lys Gly 
740 745 750 755 

gag gag ctg ttc acc ggg gtg gtg ccc ate ctg gtc gag ctg gac ggc 4040 
Glu Glu Leu Phe Thr Gly Val Val Pro lie Leu Val Glu Leu Asp Gly 
760 765 770 

gac gta aac ggc cac aag ttc age gtg tec ggc gag ggc gag ggc gat 4088 
Asp Val Asn Gly His Lys Phe Ser Val Ser Gly Glu Gly Glu Gly Asp 
775 780 785 

gcc acc tac ggc aag ctg acc ctg aag ttc ate tgc acc acc ggc aag 4136 
Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe lie Cys Thr Thr Gly Lys 
790 795 800 

ctg ccc gtg ccc tgg ccc acc etc gtg acc acc ctg acc tgg ggc gtg 4184 
Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr Leu Thr Trp Gly Val 
805 810 815 

cag tgc ttc age cgc tac ccc gac cac atg aag cag cac gac ttc ttc 4232 
Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys Gin His Asp Phe Phe 
820 825 830 835 

aag tec gcc atg ccc gaa ggc tac gtc cag gag cgc acc ate ttc ttc 4280 
Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu Arg Thr lie Phe Phe 
840 845 850 



aag gac gac ggc aac tac aag acc cgc gcc gag gtg aag ttc gag ggc 4328 
Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu Val Lys Phe Glu Gly 
855 860 865 
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gac acc ctg gtg aac cgc ate gag ctg aag ggc ate gac ttc aag gag 4376 
Asp Thr Leu Val Asn Arg lie Glu Leu Lys Gly Me Asp Phe Lys Glu 
870 875 880 

gac ggc aac ate ctg ggg cac aag ctg gag tac aac tac ate age cac 4424 
Asp Gly Asn lie Leu Gly His Lys Leu Glu Tyr Asn Tyr lie Ser His 
885 890 895 

aac gtc tat ate acc gee gac aag cag aag aac ggc ate aag gec aac 4472 
Asn Val Tyr lie Thr Ala Asp Lys Gin Lys Asn Gly He Lys Ala Asn 
900 905 910 915 

ttc aag ate cgc cac aac ate gag gac ggc age gtg cag etc gee gac 4520 
Phe Lys He Arg His Asn lie Glu Asp Gly Ser Val Gin Leu Ala Asp 
920 925 930 

cac tac cag cag aac acc ccc ate ggc gac ggc ccc gtg ctg ctg ccc 4568 
His Tyr Gin Gin Asn Thr Pro He Gly Asp Gly Pro Val Leu Leu Pro 
935 940 945 

gac aac cac tac ctg age acc cag tec gee ctg age aaa gac ccc aac 4616 
Asp Asn His Tyr Leu Ser Thr Gin Ser Ala Leu Ser Lys Asp Pro Asn 
950 955 960 

gag aag cgc gat cac atg gtc ctg ctg gag ttc gtg acc gee gee ggg 4664 
Glu Lys Arg Asp His Met Val Leu Leu Glu Phe Val Thr Ala Ala Gly 
965 970 975 

ate act etc ggc atg gac gag ctg tagatctttt tccctctgcc aaaaattatg 4718 
He Thr Leu Gly Met Asp Glu Leu 
980 985 

gggacatcat gaagcecctt gagcatctga ettctggcta ataaaggaaa tttattttca 4778 
ttgcaatagt gtgttggaat tttttgtgtc tctcactcgg aaggacatat gggagggcaa 4838 
atcatttaaa acatcagaat gagtatttgg tttagagttt ggcaacatat gecatatget 4898 
ggctgccatg aacaaaggtg gctataaaga ggtcatcagt atatgaaaca gccccctget 4958 
gtccattcct tattccatag aaaagccttg acttgaggtt agattttttt ttatattttg 5018 



tttgtgttat ttttttcttt aacatcccta aaattttcct tacatgtttt actagecaga 5078 
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tttttcctcc tctcctgact actcccagtc atagctgtcc ctcttctctt atgaagatcc 5138 
ctcgacctgc agcccaagct tggcgtaatc atggtcatag ctgtttcctg tgtgaaattg 5198 
ttatccgctc acaattccac acaacatacg agccggaagc ataaagtgta aagcctgggg 5258 
tgcctaatga gtgagctaac tcacattaat tgcgttgcgc tcactgcccg ctttccagtc 5318 
gggaaacctg tcgtgccagc ggatccgcat ctcaattagt cagcaaccat agtcccgccc 5378 
ctaactccgc ccatcccgcc cctaactccg cccagttccg cccattctcc gccccatggc 5438 
tgactaattt tttttattta tgcagaggcc gaggccgcct cggcctctga gctattccag 5498 
aagtagtgag gaggcttttt tggaggccta ggcttttgca aaaagctaac ttgtttattg 5558 
cagcttataa tggttacaaa taaagcaata gcatcacaaa tttcacaaat aaagcatttt 5618 
tttcactgca ttctagttgt ggtttgtcca aactcatcaa tgtatcttat catgtctgga 5678 
tccgctgcat taatgaatcg gccaacgcgc ggggagaggc ggtttgcgta ttgggcgctc 5738 
ttccgcttcc tcgctcactg actcgctgcg ctcggtcgtt cggctgcggc gagcggtatc 5798 
agctcactca aaggcggtaa tacggttatc cacagaatca ggggataacg caggaaagaa 5858 
catgtgagca aaaggccagc aaaaggccag gaaccgtaaa aaggccgcgt tgctggcgtt 5918 
tttccatagg ctccgccccc ctgacgagca tcacaaaaat cgacgctcaa gtcagaggtg 5978 
gcgaaacccg acaggactat aaagatacca ggcgtttccc cctggaagct ccctcgtgcg 6038 
ctctcctgtt ccgaccctgc cgcttaccgg atacctgtcc gcctttctcc cttcgggaag 6098 
cgtggcgctt tctcaatgct cacgctgtag gtatctcagt tcggtgtagg tcgttcgctc 6158 
caagctgggc tgtgtgcacg aaccccccgt tcagcccgac cgctgcgcct tatccggtaa 6218 
ctatcgtctt gagtccaacc cggtaagaca cgacttatcg ccactggcag cagccactgg 6278 
taacaggatt agcagagcga ggtatgtagg cggtgctaca gagttcttga agtggtggcc 6338 
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taactacggc tacactagaa ggacagtatt tggtatctgc gctctgctga agccagttac 6398 
cttcggaaaa agagttggta gctcttgatc cggcaaacaa accaccgctg gtagcggtgg 6458 
tttttttgtt tgcaagcagc agattacgcg cagaaaaaaa ggatctcaag aagatccttt 6518 
gatcttttct acggggtctg acgctcagtg gaacgaaaac tcacgttaag ggattttggt 6578 
catgagatta tcaaaaagga tcttcaccta gatcctttta aattaaaaat gaagttttaa 6638 
atcaatctaa agtatatatg agtaaacttg gtctgacagt taccaatgct taatcagtga 6698 
ggcacctatc tcagcgatct gtctatttcg ttcatccata gttgcctgac tccccgtcgt 6758 
gtagataact acgatacggg agggcttacc atctggcccc agtgctgcaa tgataccgcg 6818 
agacccacgc tcaccggctc cagatttatc agcaataaac cagccagccg gaagggccga 6878 
gcgcagaagt ggtcctgcaa ctttatccgc ctccatccag tctattaatt gttgccggga 6938 
agctagagta agtagttcgc cagttaatag tttgcgcaac gttgttgcca ttgctacagg 6998 
catcgtggtg tcacgctcgt cgtttggtat ggcttcattc agctccggtt cccaacgatc 7058 
aaggcgagtt acatgatccc ccatgttgtg caaaaaagcg gttagctcct tcggtcctcc 7118 
gatcgttgtc agaagtaagt tggccgcagt gttatcactc atggttatgg cagcactgca 7178 
taattctctt actgtcatgc catccgtaag atgcttttct gtgactggtg agtactcaac 7238 
caagtcattc tgagaatagt gtatgcggcg accgagttgc tcttgcccgg cgtcaatacg 7298 
ggataatacc gcgccacata gcagaacttt aaaagtgctc atcattggaa aacgttcttc 7358 
ggggcgaaaa ctctcaagga tcttaccgct gttgagatcc agttcgatgt aacccactcg 7418 
tgcacccaac tgatcttcag catcttttac tttcaccagc gtttctgggt gagcaaaaac 7478 
aggaaggcaa aatgccgcaa aaaagggaat aagggcgaca cggaaatgtt gaatactcat 7538 
actcttcctt tttcaatatt attgaagcat ttatcagggt tattgtctca tgagcggata 7598 
catatttgaa tgtatttaga aaaataaaca aataggggtt ccgcgcacat ttccccgaaa 7658 



WO 03/008455 



14/17 



PCT/JP02/07270 



agtgccacct g 7669 



<210> 12 
<211> 987 
<212> PRT 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: Chimeric 

sequence comrising ECFP, raplGAPI I, Gai2 and EYFP 



<400> 12 



Met 


Gly Ser 


Asn 


Lys 


Ser 


Lys 


Pro 


i 

Lys 


Asp Ala 


Ser 


Gin 


Arg Gly Met 


1 






5 










10 






15 


Val 


Ser Lys 


Gly 


Glu 


Glu 


Leu 


Phe 


Thr 


Gly Val 


Val 


Pro 


Me Leu Val 






20 










25 








30 


Glu 


Leu Asp 


Gly 


Asp 


Val 


Asn 


Gly 


His 


Lys Phe 


Ser 


Val 


Ser Gly Glu 




35 










40 








45 




Gly 


Glu Gly 


Asp 


Ala 


Thr 


Tyr 


Gly 


Lys 


1 TL. - 

Leu Thr 


Leu 


Lys 


r>i _ l l _ /*. , _ 

Phe lie Cys 




50 








rr 

55 








60 






Thr 


Thr Gly 


Lys 


Leu 


Pro 


Val 


Pro 


T 

Trp 


Pro Thr 


Leu 


Val 


Thr Thr Phe 


65 








70 








75 






80 


Gly 


Tyr Gly 


Leu 


Gin 


Cys 


Phe 


Ala 


Arg 


Tyr Pro 


Asp 


His 


Met Lys Gin 








85 










90 






95 


His 


Asp Phe 


Phe 


Lys 


Ser 


Ala 


Met 


Pro 


Glu Gly 


Tyr 


Val 


Gin Glu Arg 






100 










105 








110 


Thr 


lie Phe 


Phe 


Lys 


Asp 


Asp 


Gly 


Asn 


Tyr Lys 


Thr 


Arg 


Ala Glu Val 




115 










120 








125 




Lys 


Phe Glu 


Gly 


Asp 


Thr 


Leu 


Val 


Asn 


Arg lie 


Glu 


Leu 


Lys Gly Me 




130 








135 








140 






Asp 


Phe Lys 


Glu 


Asp 


Gly 


Asn 


lie 


Leu 


Gly His 


Lys 


Leu 


Glu Tyr Asn 


145 








150 








155 






160 


Tyr 


Asn Ser 


His 


Asn 


Val 


Tyr 


lie 


Met 


Ala Asp 


Lys 


Gin 


Lys Asn Gly 








165 










170 






175 


lie 


Lys Val 


Asn 


Phe 


Lys 


lie 


Arg 


His 


Asn Me 


Glu 


Asp 


Gly Ser Val 






180 










185 








190 


Gin 


Leu Ala 


Asp 


His 


Tyr 


Gin 


Gin 


Asn 


Thr Pro 


lie 


Gly 


Asp Gly Pro 




195 










200 








205 




Val 


Leu Leu 


Pro 


Asp 


Asn 


His 


Tyr 


Leu 


Ser Tyr 


Gin 


Ser 


Ala Leu Ser 




210 








215 








220 






Lys 


Asp Pro 


Asn 


Glu 


Lys 


Arg 


Asp 


His 


Met Val 


Leu 


Leu 


Glu Phe Val 


225 








230 








235 






240 


Thr 


Ala Ala 


Gly 


lie 


Thr 


Leu 


Gly 


Met 


Asp Glu 


Leu 


Tyr 


Lys Val Glu 



WO 03/008455 



15/17 



PCT/JP02/07270 



245 250 255 

Met Ala Gin Leu Arg Pro Ala Val Pro Pro Gly Arg Pro Arg Arg Gly 

260 265 270 

Ser Leu Pro Ala Gly Ala Ser Trp His Asn Thr Asp Leu Phe Glu Met 

275 280 285 

I le Glu Lys Met Gin Gly Ser Arg Met Asp Glu Gin Arg Cys Ser Phe 

290 295 300 

Pro Pro Pro Leu Lys Thr Glu Glu Asp Tyr lie Pro Tyr Pro Ser Val 
305 310 315 320 

His Glu Val Leu Gly Arg Glu Gly Pro Phe Pro Leu lie Leu Leu Pro 

325 330 335 

Gin Phe Gly Gly Tyr Trp lie Glu Gly Thr Asn His Glu lie Thr Ser 

340 345 350 

lie Pro Glu Thr Glu Pro Leu Gin Ser Pro Thr Thr Lys Val Lys Leu 

355 360 365 

Glu Cys Asn Pro Thr Gly Ser Gly Gly Gly Thr Gly Gly Ser Gly Gly 

370 375 380 

Gly Ser Gly Gly Gly Ser Gly Thr Arg Ala Glu Asp Lys Ala Ala Ala 
385 390 395 400 

Glu Arg Ser Lys Met lie Asp Lys Asn Leu Arg Glu Asp Gly Glu Lys 

405 410 415 

Ala Ala Arg Glu Val Lys Leu Leu Leu Leu Gly Ala Gly Glu Ser Gly 

420 425 430 

Lys Ser Thr lie Val Lys Gin Met Lys lie lie His Glu Asp Gly Tyr 

435 440 445 

Ser Glu Glu Glu Cys Arg Gin Tyr Arg Ala Val Val Tyr Ser Asn Thr 

450 455 460 

lie Gin Ser lie Met Ala lie Val Lys Ala Met Gly Asn Leu Gin lie 
465 470 475 480 

Asp Phe Ala Asp Pro Gin Arg Ala Asp Asp Ala Arg Gin Leu Phe Ala 

485 490 495 

Leu Ser Cys Ala Ala Glu Glu Gin Gly Met Leu Pro Glu Asp Leu Ser 

500 505 510 

Gly Val I le Arg Arg Leu Trp Ala Asp His Gly Val Gin Ala Cys Phe 

515 520 525 

Gly Arg Ser Arg Glu Tyr Gin Leu Asn Asp Ser Ala Ala Tyr Tyr Leu 

530 535 540 

Asn Asp Leu Glu Arg lie Ala Gin Ser Asp Tyr lie Pro Thr Gin Gin 
545 550 555 560 

Asp Val Leu Arg Thr Arg Val Lys Thr Thr Gly lie Val Glu Thr His 

565 570 575 

Phe Thr Phe Lys Asp Leu His Phe Lys Met Phe Asp Val Gly Gly Gin 
580 585 590 
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Arg Ser Giu Arg Lys Lys Trp Me His Cys Phe Glu Gly Val Thr Ala 

595 600 605 

lie Me Phe Cys Val Ala Leu Ser Ala Tyr Asp Leu Val Leu Ala Glu 

610 615 620 

Asp Glu Glu Met Asn Arg Met His Glu Ser Met Lys Leu Phe Asp Ser 
625 630 635 640 

lie Cys Asn Asn Lys Trp Phe Thr Asp Thr Ser Me Me Leu Phe Leu 

645 650 655 

Asn Lys Lys Asp Leu Phe Glu Glu Lys Me Thr Gin Ser Pro Leu Thr 

660 665 670 

lie Cys Phe Pro Glu Tyr Thr Gly Ala Asn Lys Tyr Asp Glu Ala Ala 

675 680 685 

Ser Tyr Me Gin Ser Lys Phe Glu Asp Leu Asn Lys Arg Lys Asp Thr 

690 695 700 

Lys Glu Me Tyr Thr His Phe Thr Cys Ala Thr Asp Thr Lys Asn Val 
705 710 715 720 

Gin Phe Val Phe Asp Ala Val Thr Asp Val Me Me Lys Asn Asn Leu 

725 730 735 

Lys Asp Cys Gly Leu Phe Gly Gly Arg Gly Gly Ser Gly Gly Met Val 

740 745 750 

Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro Me Leu Val Glu 

755 760 765 

Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly Glu Gly 

770 775 780 

Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe Me Cys Thr 
785 790 795 800 

Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr Leu Thr 

805 810 815 

Trp Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys Gin His 

820 825 830 

Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu Arg Thr 

835 840 845 

Me Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu Val Lys 

850 855 860 

Phe Glu Gly Asp Thr Leu Val Asn Arg Me Glu Leu Lys Gly Me Asp 
865 870 875 880 

Phe Lys Glu Asp Gly Asn Me Leu Gly His Lys Leu Glu Tyr Asn Tyr 

885 890 895 

Me Ser His Asn Val Tyr Me Thr Ala Asp Lys Gin Lys Asn Gly Me 

900 905 910 

Lys Ala Asn Phe Lys lie Arg His Asn Me Glu Asp Gly Ser Val Gin 

915 920 925 

Leu Ala Asp His Tyr Gin Gin Asn Thr Pro Me Gly Asp Gly Pro Val 
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930 935 940 

Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala Leu Ser Lys 
945 950 955 960 

Asp Pro Asn 61 u Lys Arg Asp His Met Val Leu Leu Glu Phe Val Thr 

965 970 975 

Ala Ala Gly lie Thr Leu Gly Met Asp Glu Leu 
980 985 
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